THE 


ASTROPHYSICAL JOURNAL 


Supplement Series 


Founded in 1895 by George E. Hale and James E. Keeler 


ROBERT C. KENNICUTT, JR. 


GREGORY D. BOTHUN 
University of Oregon 


Editor-in-Chief 
Steward Observatory 
University of Arizona 


JAMES W. LIEBERT 
Associate Editor-in-Chief 
Steward Observatory 
University of Arizona 


GEOFFREY BURBIDGE 
University of California, 
San Diego 


A. DALGARNO 
Letters Editor 
Harvard-Smithsonian 
Center for Astrophysics 


EUGENE H. AVRETT 
Deputy Letters Editor 
Harvard-Smithsonian 

Center for Astrophysics 


Scientific Editors 


BERNARD M. HAISCH 
California Institute for 
Physics and Astrophysics 


ERIC HERBST 
Ohio State University 


JOHN P. HUCHRA 
Harvard-Smithsonian 
Center for Astrophysics 


Palo Alto 


JOHN T. MARISKA 
Naval Research 
Laboratory 


FULVIO MELIA 
University of Arizona 


STEVEN N. SHORE EDWARD M. SION CHRISTOPHER SNEDEN 
Indiana University Villanova University University of Texas 
South Bend 


F. W. STECKER JOHN H. THOMAS ETHAN T. VISHNIAC STEVEN P. WILLNER 
NASA/Goddard Space University of Rochester Johns Hopkins University Smithsonian Astrophysical 
Flight Center Observatory 


AAS PUBLICATIONS BOARD 


BRUCE G. ELMEGREEN (1999-2002), Chairperson 
IBM TJ Watson Research Center 


SUSAN TEREBEY (1997-2000) ALYSSA A. GOODMAN (1998-2001) JOEL E. TOHLINE (1999-2001) 
Extrasolar Research Corporation Harvard University Louisiana State University 


RONALD E. TAAM (1999-2002) JEAN TURNER (2000-2003) RAYMOND CARLBERG (2000-2003) 
Northwestern University University of California, Los Angeles University of Toronto 


Publication Manager : JULIE STEFFEN 


Production Manager: CAROLYN CHMIEL Chief Manuscript Editor: GERALDINE BRADY 


Manuscript Editors: WALTER G. GLASCOFF III, BETH GARRISON, THAD A. Doria, PAUL RUICH, SHARON JENNINGS, 
STEPHANIE O. NEVINS, ELIZABETH Huyck, PETER M. RIVARD, Eric SHUTT, KATHRYN KRAYNIK, HEATHER ANTTI, 
ROCHELLE LODDER, RACHEL L. DRZEWICKI, NORA HOSTETLER, AND KERRY TUPPER 
Production Staff: CINDY GARRETT, TIMOTHY HARPER, CECILIA HILGEMAN, MIKKI SMITH, LYVETTE MARSH, ASHLEY TOWNE, AND GREG GILLAM 
Tucson Editorial Office: JANICE SEXTON, CANDACE M. HAUSER, AND GREGORY SCHWARZ 


VOLUME 127 
2000 MARCH AND APRIL 


PUBLISHED BY THE UNIVERSITY OF CHICAGO PRESS FOR 
THE AMERICAN ASTRONOMICAL SOCIETY 


; 
Ue 3 
ay 
Aes 
4 


© 2000 BY THE AMERICAN ASTRONOMICAL SOCIETY. ALL RIGHTS RESERVED. 
PUBLISHED MONTHLY 


COMPOSED BY SANTYPE INTERNATIONAL LIMITED, SALISBURY, ENGLAND 
PRINTED BY THE MACK PRINTING GROUP 
EASTON, PENNSYLVANIA, U.S.A. 


| 


THE ASTROPHYSICAL JOURNAL 
CONTENTS OF VOLUME 127 


2000 MARCH, NUMBER 1 


OPTICAL VARIABILITY OF BLAZARS 
K. K. Ghosh, B. D. Ramsey, A. C. Sadun, & S. Soundararajaperumal 


A VISUAL SEARCH FOR GALAXIES IN A MILKY WAY REGION AROUND THE NORTH 
SUPERGALACTIC POLE 
Adel T. Roman, Ikuru Iwata, & Mamoru Saito 


A SURVEY OF THE INTERSTELLAR MEDIUM IN EARLY-TYPE GALAXIES. III. STELLAR AND 
GAS KINEMATICS 
Nicola Caon, Duccio Macchetto, & Miriani Pastoriza 


PROMPT AND DELAYED EMISSION PROPERTIES OF GAMMA-RAY BURSTS OBSERVED 

WITH BeppoSAX 
F. Frontera, L. Amati, E. Costa, J. M. Muller, E. Pian, L. Piro, P. Soffitta, M. Tavani, A. Castro-Tirado, D. Dal Fiume, 
M. Feroci, J. Heise, N. Masetti, L. Nicastro, M. Orlandini, E. Palazzi, & R. Sari 


A BATSE EARTH OCCULTATION CATALOG OF 0.03-1.8 MeV GAMMA-RAY SOURCE SPECTRA AND 
LIGHT CURVES FOR PHASES 1-3 (1991-1994) 

J.C. Ling, Wm. A. Wheaton, P. Wallyn, R. T. Skelton, Wm. A. Mahoney, R. G. Radocinski, J. L. Callas, N. F. Ling, 

E. Tumer, & R. Shubert 


H, AND Bry NARROWBAND IMAGING OF BIPOLAR PLANETARY NEBULAE 
M. A. Guerrero, E. Villaver, A. Manchado, P. Garcia-Lario, & F. Prada 


EFFECTS OF JETLIKE EXPLOSION IN SN 1987A 
Shigehiro Nagataki 


THREE-DIMENSIONAL SIMULATIONS OF TURBULENT COMPRESSIBLE CONVECTION 
David H. Porter & Paul R. Woodward 


THERMAL-SPATIAL ANALYSIS OF MEDIUM AND LARGE SOLAR FLARES, 1976 TO 1996 
Howard A. Garcia 


INSTRUCTIONS TO AUTHORS 


2000 APRIL, NUMBER 2 


PROCEEDINGS OF THE SECOND INTERNATIONAL WORKSHOP 
ON LABORATORY ASTROPHYSICS WITH INTENSE LASERS 


INTRODUCTION: SECOND INTERNATIONAL WORKSHOP ON LABORATORY ASTROPHYSICS 
WITH INTENSE LASERS 
Bruce A. Remington, R. Paul Drake, David Arnett, & Hideaki Takabe 


THE ROLE OF MIXING IN ASTROPHYSICS 
D. Arnett 


FORMATION OF INITIAL PERTURBATION OF RAYLEIGH-TAYLOR INSTABILITY IN SUPERNOVAE 
AND LASER-IRRADIATED TARGETS—IS THERE ANY SIMILARITY? 
H. Azechi, K. Shigemori, M. Nakai, N. Miyanaga, & H. Takabe 


IMPLOSIONS: AN EXPERIMENTAL TESTBED FOR HIGH-ENERGY DENSITY PHYSICS 
C. A. Back, N. C. Woolsey, T. Missalla, O. L. Landen, S. B. Libby, L. S. Klein, & R. W. Lee 


X-RAY EMISSION FROM COMETS, COMETARY KNOTS, AND SUPERNOVA REMNANTS 
R. Bingham, B. J. Kellett, J. M. Dawson, V. D. Shapiro, & D. A. Mendis 


PHOTOABSORPTION IN DENSE PLASMAS 
T. Blenski 


ANALYTICAL STUDY AND STRUCTURE OF A STATIONARY RADIATIVE SHOCK 
Serge Bouquet, Romain Teyssier, & Jean Pierre Chieze 


4 
i 
| 
: 
iii 


CONTENTS 


A NEW SUPERCRITICAL SHOCK WAVE REGIME 
J.C. Bozier, J. P. Le Breton, T. Jalinaud, & J. Valadon 


DEVELOPMENT OF A RADIATIVE-HYDRODYNAMICS TESTBED USING THE PETAWATT 

LASER FACILITY 
Kimberly S. Budil, David M. Gold, Kent G. Estabrook, Bruce A. Remington, Jave Kane, Perry M. Bell, Deanna M. Pennington, 
Curtis Brown, Stephen P. Hatchett, Jeffrey A. Koch, Michael H. Key, & Michael D. Perry 


EQUATION OF STATE AND MATERIAL PROPERTY MEASUREMENTS OF HYDROGEN ISOTOPES AT 
THE HIGH-PRESSURE, HIGH-TEMPERATURE INSULATOR-METAL TRANSITION 
R. Cauble, P. M. Celliers, G. W. Collins, L. B. da Silva, D. M. Gold, M. E. Foord, K. S. Budil, R. J. Wallace, & A. Ng 


OPACITY STUDIES ON IRON IN THE 15-30 eV TEMPERATURE RANGE 
Claude Chanais-Popovics, Hamed Merdji, Thomas Missalla, Franck Gilleron, Jean-Claude Gauthier, Thomas Blenski, 
Francois Perrot, Marcel Klapisch, Claire Bauche-Arnoult, Jacques Bauche, Annik Bachelier, & Klaus Eidmann 


TESTING THE GAMMA-RAY BURST BLAST-WAVE MODEL: A PRIMER 
A. Crider & E. P. Liang 


THE SUN AS AN EQUATION-OF-STATE LABORATORY 
Werner Dappen & Alan Nayfonov 


MODELING OF THE EXPANSION OF ULTRA-SHORT-PULSE LASER-PRODUCED PLASMAS IN 
MAGNETIC FIELDS 
Todd Ditmire, Alexandr Rubenchik, Vladimir V. Mirnov, & Defne Ucer 


THE PRODUCTION OF STRONG BLAST WAVES THROUGH INTENSE LASER IRRADIATION OF 
ATOMIC CLUSTERS 
T. Ditmire, K. Shigemori, B. A. Remington, K. Estabrook, & R. A. Smith 


PROGRESS TOWARD THE LABORATORY SIMULATION OF YOUNG SUPERNOVA REMNANTS 
R. P. Drake, T. B. Smith, J. J. Caroll II, Y. Yan, S. G. Glendinning, Kent Estabrook, D. D. Ryutov, B. A. Remington, 
R. J. Wallace, & R. McCray 


SINGLE-MODE, NONLINEAR MIX EXPERIMENTS AT HIGH MACH NUMBER USING NOVA 
David R. Farley & Larry M. Logory 


SELF-SHIELDED DOWNFLOWS IN CORE-COLLAPSE SUPERNOVAE: PROSPECTS FOR LASER 
EXPERIMENTS 
Chris L. Fryer 


USING BALMER LINE SHAPES TO DIAGNOSE PHYSICAL CONDITIONS IN COLLISIONLESS 
SHOCK WAVES 
Parviz Ghavamian, Patrick Hartigan, & John C. Raymond 


EXPERIMENTAL MEASUREMENTS OF HYDRODYNAMIC INASTABILITIES ON NOVA OF RELEVANCE 
TO ASTROPHYSICS 
S. G. Glendinning, K. S. Budil, C. Cherfils, R. P. Drake, D. Farley, D. H. Kalantar, J. Kane, M. M. Marinak, B. A. Remington, 
A. Richard, D. Ryutov, J. Stone, R. J. Wallace, & S. V. Weber 


INTERFEROMETRIC AND CHIRPED OPTICAL PROBE TECHNIQUES FOR HIGH-PRESSURE 
EQUATION-OF-STATE MEASUREMENTS 

D. M. Gold, P. M. Celliers, G. W. Collins, K. S. Budil, R. Cauble, L. B. da Silva, M. E. Foord, R. E. Stewart, 

R. J. Wallace, & D. Young 


NUMERICAL SIMULATIONS OF DEEP NONLINEAR RICHTMYER-MESHKOV INSTABILITY 
Mary Jane Graham & Qiang Zhang 


HIGH-INTENSITY SCATTERING PROCESSES OF RELATIVISTIC ELECTRONS IN VACUUM AND THEIR 
RELEVANCE TO HIGH-ENERGY ASTROPHYSICS 

Frederic V. Hartemann, Anthony L. Troha, Hector A. Baldis, Atul Gupta, Arthur K. Kerman, Eric C. Landahl, 

Neville C. Luhmann, Jr., & James R. Van Meter 


DEVELOPING SOLID-STATE EXPERIMENTS ON THE NOVA LASER 
D. H. Kalantar, B. A. Remington, E. A. Chandler, J. D. Colvin, D. M. Gold, K. O. Mikaelian, S. V. Weber, L. G. Wiley, 
J.S. Wark, A. Loveridge, A. Hauer, B. H. Failor, M. A. Meyers, & G. Ravichandran 


SUPERNOVA EXPERIMENTS ON THE NOVA LASER 
J. Kane, D. Arnett, B. A. Remington, S. G. Glendinning, G. Bazan, R. P. Drake, & B. A. Fryxell 


A CUBIC MICRON OF EQUILIBRIUM PAIR PLASMA? 
Katz 


pan SIMULATIONS OF BLAST WAVES GENERATED BY AN IMPULSIVE TEMPERATURE 
URCE 


K. Keilty, E. Liang, B. Remington, R. London, K. Estabrook, & J. Kane 


iv 
Page 
| 


CONTENTS 


INTERACTION OF SUPERNOVA REMNANTS WITH INTERSTELLAR CLOUDS: FROM THE NOVA 
LASER TO THE GALAXY 
Richard I. Klein, Kimberly S. Budil, Theodore S. Perry, & David R. Bach 


EOS DATA EXPERIMENTS FOR PLASTIC FOAMS USING SMOOTHED LASER BEAMS 
Michel Koenig, Alessandra Benuzzi, Bernard Faral, Dimitri Batani, Laura Miiller, Flavia Torsiello, Tom Hall, 
Nicolas Grandjouan, & Wigen Nazarov 


VORTEX DYNAMICS OF A TWICE-ACCELERATED INTERFACE IN AN INCOMPRESSIBLE IDEAL FLUID 
Alexei D. Kotelnikov & Norman J. Zabusky 


SOME STARTLING DISCOVERIES ABOUT X-RAY BURSTS 
D.Q. Lamb 


ELECTRON HEATING AT SUPERNOVA REMNANT COLLISIONLESS SHOCKS 
J. Martin Laming 


INTENSE SELF-GENERATED MAGNETIC FIELD IN RELATIVISTIC LASER-MATTER INTERACTION 
T. Lehner & L. Di Menza 


NOVA HIGH-SPEED JET EXPERIMENTS 
L. M. Logory, P. L. Miller, & P. E. Stry 


NEW HUBBLE SPACE TELESCOPE OBSERVATIONS OF THE SHOCKS IN SUPERNOVA REMNANT 
SN 1987A 
Eli Michael 


OPACITY MEASUREMENTS IN A HOT DENSE MEDIUM ON THE NOVA LASER 
T. S. Perry, S. J. Davidson, F. J. D. Serduke, D. R. Bach, C. C. Smith, J. M. Foster, R. J. Doyas, R. A. Ward, 
C. A. Iglesias, F. J. Rogers, J. Abdallah, Jr., R. E. Stewart, R. J. Wallace, J. D. Kilkenny, & R. W. Lee 


TEMPERATURE AND DENSITY MEASUREMENTS OF THE COLLISION OF TWO PLASMAS 
T. S. Perry, R. I. Klein, D. R. Bach, K. S. Budil, R. Cauble, H. N. Kornblum, Jr., R. J. Wallace, & R. W. Lee 


LIGHT SCATTERING BY A RELATIVISTIC PLASMA DRIVEN BY AN ULTRAINTENSE LASER SOURCE 
Luis Plaja, Enrique Conejero Jarque, & Luis Roso 


STATISTICAL MECHANICS MERGER MODEL FOR HYDRODYNAMIC INSTABILITIES 
A. Rikanati, D. Oron, U. Alon, & D. Shvarts 


MODELING OF THOMSON SCATTERING SPECTRA IN HIGH-z, LASER-PRODUCED PLASMAS 
W. Rozmus, S. H. Glenzer, K. G. Estabrook, H. A. Baldis, & B. J. MacGowan 


CRITERIA FOR SCALED LABORATORY SIMULATIONS OF ASTROPHYSICAL MHD PHENOMENA 
D. D. Ryutov, R. P. Drake, & B. A. Remington 


STUDIES ON THE NONLINEAR EVCLUTION OF THE RICHTMYER-MESHKOV INSTABILITY 
O. Sadot, L. Erez, D. Oron, G. Erez, G. Ben-Dor, U. Alon, L. A. Levin, & D. Shvarts 


SHOCK WAVE STABILITY IN STEEP DENSITY GRADIENTS 
Re’em Sari, Eli Waxman, & Dov Shvarts 


NEUTRINO KINETICS IN DENSE ASTROPHYSICAL PLASMAS 
L. O. Silva, R. Bingham, J. M. Dawson, J. T. Mendonca, & P. K. Shukla 


THE EFFECTS OF NEW NUCLEAR REACTION RATES AND OPACITIES ON HYDRODYNAMIC 
SIMULATIONS OF THE NOVA OUTBURST 
S. Starrfield, W. M. Sparks, J. W. Truran, & M. C. Wiescher 


TESTING ASTROPHYSICAL RADIATION HYDRODYNAMICS CODES WITH HYPERVELOCITY JET 
EXPERIMENTS ON THE NOVA LASER 
James M. Stone, Neal Turner, Kent Estabrook, Bruce Remington, David Farley, S. Gail Glendinning, & Siegfried Glenzer 


ACCELERATING SHOCK WAVES IN A LASER-PRODUCED DENSITY GRADIENT 
Romain Teyssier, Dmitri Ryutov, & Bruce Remington 


THE EFFECT OF BOUNDARY CONDITIONS ON RAYLEIGH-TAYLOR INSTABILITY 
Defne Ucer & Vladimir V. Mirnov 


DENSE AND RELATIVISTIC PLASMAS PRODUCED BY COMPACT HIGH-INTENSITY LASERS 
D. Umstadter, S.-Y. Chen, G. Ma, A. Maksimchuk, G. Mourou, M. Nantel, S. Pikuz, G. Sarkisov, & R. Wagner 


GAMMA-RAY BURSTS: AFTERGLOW, HIGH-ENERGY COSMIC RAYS, AND NEUTRINOS 
Eli Waxman 


STUDY OF SUPER- AND SUBSONIC IONIZATION FRONTS IN LOW-DENSITY, SOFT 
X-RAY-IRRADIATED FOAM TARGETS 
O. Willi, L. Barringer, C. Vickers, & D. Hoarty 


Page 
4 
459 
: 
527 


2 


